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54 RESIN COMPOSITION 

II 55-27371 A t.'i^^^J. 1980 19 JP 

21 ■ A p pi . No . fYA - 1 1 j I 21 i ) - 22 ■ 18 8 1 978 
71 HITACHI OI-NSKN K.K. -72= MASAKATSC SATOlVi: 
•A Int. ( 1 . C0WL51 06,C0SFL>91 0(),C08K3 21 C0SF291 0<),C08F2M 06 

PURPOSE : A resin composition having improved thermal stability, compris.n. a 
copolymer prepared by uraftm* vinyl chloride onto a polymer having a plastiming 

rn^lTrTmv V1 ' U blonde resin and a composite sulfate of Pb-Ba-Si. 

lU ' , 1U1 , : hcatres:stant resin composition prepared bv incorporating 

A > a copolymer obtained through grafting of vinyl chloride onto a polvmer e g 
ethylene-vmv! acetate copolymer, as a base polymer having a plasticmng action on 
polyvinyl ehlonde resin with B a composite sulfate of Pb-Ba-Si, and if necessary 
a crossbnKing agent, e.g. tn methy lolpropa ne trimethacrvlate, and bv forming 
tree radicals with electron radiation. The amount of , B ; is 20 parts bv wt'. or more 
per 100 parts by wt. ot • A ■. 



54 .. REFRIGERATOR OIL 

11 i 55-27372 : A : l.: 27.2.1980 ■ 19 . JP 

Appl. No. 53-101227 .22; 18 8 1978 
71; MATSUSHITA REIKI K.K. . : 72 ■■ KENJI \OZAWA 
51. Int. CP. C10M1 04.C10M1 38 

PURPOSE: A refrigerator oil capable of reducing the input in operation of compres- 
sors, and stabilizing the oil teed at a low open air temperature, and decreasing the 
wear „t lubricating parts, usable for smali-s„:ed compressors, having a low viscosity 
and improved lubnctv, comprising a low boiling cut based on naphthenic mineral 

CONSTITUTION : A refrigerator oil having a viscosity of 7-~13cst at 100 F and 2~ 
-.ocst at 210 K and a seizure load =:450^bs measured by the Falex method com- 
prising a low- boiling cut based on naphthenic mineral oils. Preferably 0 l~2wt % 
ot a phosphorus-containing extreme-pressure additive, e.g. tricresvi phosphate' or 
triphenyl phosphite further improves the lubricity, and the oil is applicable to not 
only compressors tor small-sized electric refrigerators but also compressors of ^ 1 
norsepower to reduce the power consumption. 



54 I'RiXTiNG L\K BINDLK 

11 > 55-27373 , A l3 27.2.1980 19, JP 

21) Appl. No. 53- 101257 . '22 ■ 19 8 1978 

71 . AKAKAWA KINSAN KAGAKC KOGYO K K 

72 ■ KATSUHISA SHIMIZC' 2 

51. Int. CP. C09D11 10 C08F299 02.C08G14 12 



PURPOSE: The title binder capable of giving qu.k drying inks free from caus.ng 
m.stmg >n printing comprising a rosin-modified phenolic res.n. obtained bv reacting 
a™ f g J al, Pha«ic polybasic acid (or anhydride >. a phenolic' resin (or 
fO\ST[Tl Tiftv "1 a . polyh > dric al «=»hol. as an active constituent. 

kl a I : P nntln « '"k binder comprising a rosin-modified phenolic resin 
obtained by reacting , a; .00 parts by wt. of rosins, e.g. gum or wood rosin, with 
dnde (" in rt %n' °! * 1U ^ 50C L hl « her aliphatic polybasic acid or its anhv- 

, imlu V . Pa f " V Ti ° " Phen ° lic rCSin ° r i,s raw materials, e.g. cresol 
or acttaldehvde, and : d ) a polyhydric alcohol ,n an amount to give 0 6-1 > equiva- 
lents ot hydroxy! groups in d per the total carboxyl groups in ■ a . and .'blunder 
neating, as an active constituent. 
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Claims 

1. A type of binder for printing ink characterized by the fact that it has the following 
effective constituents: (A) a rosin, (B) a higher aliphatic polybasic acid or anhydride thereof, (C) 
a phenolic resin or feed constituent thereof, and (D) a rosin-modified phenolic resin. 

2. The binder described in Claim 1 characterized by the fact that the amount of 
constituent (B) with respect to 100 parts by weight of constituent (A) is in the range of 1-20 parts 
by weight. 
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* [Numbers in the right margin indicate pagination in the original foreign language text.] 



3. The binder described in Claim 1 characterized by the fact that constituent (B) is a 
compound that has 10-50 carbon atoms. 

4. The binder described in Claim 1, 2 or 3 characterized by the fact that the amount of 
constituent (C) with respect to 100 parts by weight of constituent (A) is in the range of 10-120 
parts by weight. 

5. The binder described in Claim 1, 2 or 3 characterized by the fact that the amount of 
hydroxyl groups of constituent (D) with respect to the sum of carboxyl groups of constituent (A) 
and constituent (B) is in the range of 0.6-1.2 equivalents. 

Detailed explanation of the invention 

This invention pertains to a type of binder for printing ink characterized by the fact that it 
uses a mixture solvent comprising an aliphatic solvent and a drying oil, with the former as the 
main constituent, as an ink solvent. 

The basic properties required for a printing ink, in particular, a printing ink for offset 
printing, are as follows. 

( 1 ) Dispersion of pigment should be good. 

(2) Viscosity, yield value and other values indicating fluidity should be appropriate. 

(3) No ink should be scattered on the printing machine, that is, it should be free of 
misting. 

(4) Interface balance should be realized between the water holding portion and ink 
application portion so as to form an image line on the plane at a joint between water and ink. 

(5 ) Setting and drying should be quick, and there should be no blocking. 

(6) The printing surface should have good and uniform gloss, and the printed matter 
should be vivid. 

(7) The printing surface should have high wear resistance, 
etc. 

In the prior art, varnish for the printing ink of offset printing is prepared by dissolving an 
alkyl phenolic resin or various rosin derivatives, such as rosin modified by means of 
maleinization, esterification, phenolic resin modification, alkid resin modification, or maleinized 
petroleum resin modification, or another binder in linseed oil or another drying oil and/or 
aliphatic solvent with a high boiling point. However, in recent years, printing speed has been on 
the rise, and there has been a demand for a type of binder with gloss or other printing effects. On 
the other hand, when a drying oil is used as an ink solvent, it is prone to misting, background 
contamination may take place, and setting is slow. Due to these problems, its application amount 
has gradually decreased, and varnish compositions have changed in the direction of reduction in 
the amount of drying oil. However, when an aforementioned conventional binder is used with 
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such printing ink varnish compositions, it is impossible to realize satisfactory results for both 
printing effects and workability at the same time. At present, one has to sacrifice gloss to shorten 
the setting time. 

The first objective of this invention is to provide a type of binder for printing ink that is 
made of a mixture solvent composed of an aliphatic solvent with a high melting point and a 
drying oil with the former as the main constituent. The second objective of this invention is to 
provide a type of binder for printing ink that allows high printing with setting and drying 
performed quickly and free of misting, and with obtained printed matter having excellent 
uniformity and good gloss. In this invention, the aliphatic solvent with a high boiling point refers 
to a petroleum solvent having a boiling point anywhere in the range of 240-330°C and a aniline 
point in the range of 65-100°C. In the following, this type of solvent will be referred to as 
petroleum solvent. 

This invention provides a type of binder for printing ink characterized by the fact that it 
has the following effective constituents: (A) a rosin, (B) a higher aliphatic polybasic acid or 
anhydride thereof, (C) a phenolic resin or feed constituent thereof, and (D) a rosin-modified 
phenolic resin prepared by reaction under heating of a polyhydric alcohol. 

When the binder of this invention is used to prepare an ink varnish, 100 parts (parts by 
weight, same in the following) of the binder are dissolved in 80-200 parts of petroleum solvent 
and (or) drying oik When the binder of this invention is dissolved in a mixture of petroleum 
solvent and drying oil, with the proportion of the petroleum solvent more than 55% (wt%, same 
in the following), the characteristics of the binder of this invention are significantly displayed. In 
practical application, said varnish is mixed with a yellow, blue, red or black pigment, wear 
property improving agent (wax based compound), gelling agent, dryer for ink, etc., and the 
mixture is blended to form the desired ink for use as offset printing ink, rotary printing ink, or 
other lithographic printing ink, as well as newspaper printing ink., relief printing ink, etc. 

The binder of this invention has an excellent picture dispersion property. The printing ink 
prepared using the binder of ihis invention has excellent interface balance in printing and is free 
of misting, with quick setting and drying of the obtained printed matter and good gloss of the 
printing surface. As can be seen from the application examples to be presented later, when the 
binder of this invention is compared with a conventional rosin-modified phenolic resin, the 
binder of this invention displays significantly better effects, such as a good balance between 
quick setting and gloss, and printing with high gloss. 

A conventional rosin-modified phenolic resin is prepared by a heated reaction of 
constituents (A), (C) and (D). As far as the reaction sequence is concerned, several schemes may 
be used. In one scheme, reaction between constituent (A) and constituent (C) is first performed, 
followed by reaction with constituent (D). In another method, reaction between constituent (A) 
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and constituent (D) is first performed, followed by reaction with constituent (C). The 
rosin-modified phenolic resin as binder of this invention is manufactured in a reaction performed 
in the same way as the aforementioned conventional methods, except that in addition to said 
constituent (A), a higher aliphatic polybasic acid as constituent (B) is used as a carboxylic acid 
constituent. In this case, constituent (B) is added together with constituent (A), /3 
or it may be added into the reaction system after constituent (A) undergoes primary modification 
with subsequent secondary modification. Consequently, when the binder of this invention is 
manufactured, embodiment may be performed using any of the following embodiments. 

( 1 ) Reaction is performed for a rosin, a higher aliphatic polybasic acid and polyhydric 
alcohol, followed by reaction with phenolic resin. 

(2) Reaction between a rosin and polyhydric alcohol is performed, and then reaction is 
performed with phenolic resin to form a rosin-modified phenolic resin with excess hydroxyl 
groups, followed by reaction with a higher aliphatic polybasic acid. 

(3) Reaction between a rosin and polyhydric alcohol is performed, and then reaction is 
performed with a higher aliphatic polybasic acid, followed by reaction with phenolic resin. 

(4) Reaction between a rosin and a phenolic resin or feed constituent thereof, and then 
reaction is performed with a polyhydric alcohol, followed by reaction with a higher aliphatic 
polybasic acid. 

(5 ) Reaction is performed for a rosin, a higher aliphatic polybasic acid, and a phenolic 
resin or feed constituent thereof, followed by reaction with a polyhydric alcohol. 

Among the above listed embodiments, in consideration of ease of manufacture and 
uniform introduction of a higher aliphatic polybasic acid into the reaction product, said 
embodiments (3)-(5) are preferred. 

The reaction of constituent (A), constituent (B) and constituent (D) is preferably 
performed at 200-300°C, or preferably in the range of 250-290°C, for 2-30 h. In this case, with 
respect to 100 parts of constituent (A), it is preferred that 0.01-1 part of esterification catalyst be 
added, such as oxides, hydroxides, acetates, tertiary amines, etc. of magnesium, calcium, zinc, 
etc. The reaction of constituent (A) and constituent (B) or their esters and phenolic resin is 
carried out at 150-280°C for 1-10 h. When direct reaction is performed for constituent (A) and a 
phenolic resin, reaction is carried out in the presence of an alkaline or acidic catalyst to be 
explained later at 80-150°C for 1-5 h, followed by reaction at 150-280°C for 1-10 h. 

As far as the proportions of feed materials are concerned, with respect to 100 parts of 
constituent (A), the amount of constituent (B) should be in the range of 1-20 parts, or preferably 
in the range of 1.5-12 parts, and the amount of constituent ( C) should be in the range of 10-120 
parts, or preferably in the range of 25-80 parts. If the amount of constituent (B) is less than 1 
part, the gloss of the printing surface is poor. On the other hand, if the amount is over 20 parts, 
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misting is likely, and setting tends to become slower. Both are undesired. Also, if the amount of 
constituent (C) is less than 10 parts, misting and drying may take place, and the gloss degrades. 
On the other hand, if it is over 120 parts, condensation of the constituent itself takes place as the 
principal reaction, and the reaction product is significantly colored. Also, the 33% linseed oil 
viscosity of the resin form becomes higher, and, as a result, the gloss decreases. This is 
undesired. The amount of polyhydric alcohol used in this case is preferably in a range in which 
free carboxyl groups and hydroxyl groups are not contained in the resin formed. More 
specifically, the amount of hydroxyl groups of the polyhydric alcohol with respect to the 
carboxyl groups based on constituent (A) and constituent (B) should be in the range of 0.6-1.2 
equivalents, or preferably in the range of 0.8-1.0 equivalent. 

Examples of the rosin constituent as constituent (A) used in this invention include gum 
rosin, wood rosin, tall oil rosin, as well as their modified substances and mixtures. Said 
modification reactions include partial hydrogenation, disproportionation, polymerization,, 
aldehyde modification, carboxylic acid modification, etc. Carboxylic acid modified a rosin are 
prepared by an adduct reaction for said a rosin with 0.5-5.0% of acrylic acid, maleic acid, 
fumaric acid, itaconic acid, citraconic acid, their anhydrides, and other a,[3-unsaturated 
carboxylic acids. As an embodiment of this invention, up to 40% of the rosin constituent may be 
substituted with petroleum resin modified with carboxylic acid or unmodified petroleum resin. 
More specifically, said petroleum resin is prepared by polymerization of petroleum fractions 
with a boiling point in the range of 20-280°C. It has a softening point in the range of 85-160°C. 
Also, a carboxylic acid-modified resin is prepared by modifying said petroleum resin with 1-10% 
of said a,(3-unsaturated carboxylic acid, and it has an acid value in the range of 10-60. 
In particular, a so-called C 5 petroleum resin prepared by polymerization of petroleum fractions /4 
with a boiling point in the range of 20-100°C or its modified resin is preferred for use as the feed 
petroleum resin. 

The higher aliphatic polybasic acid as constituent (B) is substantially a chain-shaped 
polybasic acid having a carbon number of 10-50. or preferably 12-40, or anhydride thereof. More 
specifically, the following types may be used. 

(Bi) polymer fatty acid 

Polybasic acids prepared by polymerization of the fatty acids of tung oil, linseed oil, 
safflower oil, soybean oil, dehydrated castor oil, cottonseed oil, and other semi-drying oils and 
drying oils, as well as tall oil fatty acid, with C34-40 dimers as their principal constituents, and 
containing certain trimers. 
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(B 2 ) alkyl- or alkenyl-succinic acid or anhydride thereof 

Dibasic acids having 10-40 carbon atoms. There are commercially available products 
having carbon numbers of 13, 16, 22, or 28. 

(B3) a,(3-unsaturated acid adduct fatty acids 

They are prepared by adducting a,(3-unsaturated carboxylic acids to the fatty acids 
described in said (Bj). They include dibasic acids and tribasic acids with a carbon number in the 
range of 20-24. Also, they may be prepared by adducting cc,p-unsaturated carboxylic acids to the 
semi-drying oils and drying oils described in said (Bi). They are modified substances of 
a,(3-unsaturated acid adduct fatty acids. Such substances may be used as a partial or entire 
substitute. In this case, one may adjust the amount of polyhydric alcohol used as constituent (D) 
as needed. 

(B 4 )a,co-dicarboxylic aicds 

They are dibasic acids having 12-24 carbon atoms with a straight-chain or 
branched-chain configuration of saturated or unsaturated type. Commercially available types 
include saturated types having 12, 16, or 20 carbon atoms. 

Examples of phenolic resin or its feed phenolic constituent as constituent (C) include 
phenol, cresol, tert- or sec-butylphenol, amylphenol, cyclohexylphenol, octylphenol, 
nonylphenol, phenylphenol, cumylphenol, bisphenol, etc. Among them, tert- or sec-butylphenol, 
octylphenol, and other alkylphenols are preferred. Examples of aldehyde constituents include 
formaldehyde, acetaldehyde, para-formaldehyde, etc. The amount of aldehyde used with respect 
to 1 mol of phenolic constituent should be in the range of 1-4 mol, or preferably in the range of 
1.5-3 mol. 

A phenolic resin of a conventional type is used in this invention. Either a resol type 
prepared using an alkaline catalyst or a novolac type prepared using an acidic catalyst may be 
used in this invention. In particular, a so-called initial condensate that is in liquid or semi-solid 
form at room temperature is preferred. However, a phenolic resin with further progress in 
condensation may also be used. A resol type initial condensate may be prepared from said 
phenolic constituent and aldehyde constituent in the aforementioned proportions in a reaction 
performed at 40-100°C for about 2-5 h. Examples of alkaline catalysts include oxides, 
hydroxides, and acetates of sodium, potassium, magnesium, calcium, zinc, etc., as well as 
ammonia, a lower organic amine, etc. They are used in an amount of 0. 1-5% with respect to the 
phenolic constituent. A novolac type can be prepared in the same way as the resol type, except 
that the catalyst is different. Examples of catalysts used in this case include hydrochloric acid, 
malonic acid, p-toluene sulfonic acid, and other organic acids. 



7 



Examples of polyhydric alcohols that can be used as constituent (D) include ethylene 
glycol, diethylene glycol, propylene glycol, neopentyl glycol, glycerin, trimethylolethane, 
triemcthylolpropane, pentaerythritol, diglycerol, sorbitol, dipentaerythritol, as well as their /5 
mixtures. In particular, tri- and tetra-hydric alcohols are preferred. 

In the aforementioned way, a rosin-modified phenolic resin as a binder of this invention 
can be obtained. The resin should have an acid value of 40 or smaller, or preferably 30 or 
smaller, and it should have a 33% linseed oil viscosity of Y - Z 5 (Gardner Holt viscometer), and a 
softening point of 1 10°C or higher, or preferably 130-190°C (ring and ball method). If the acid 
value is larger than 40, a loss of balance at the interface in printing tends to occur, and the gloss 
decreases. If the 33% linseed oil viscosity is lower than Y, misting is likely, and setting is too 
slow. On the other hand, if it is higher than Z 5 , the content of binder in the ink becomes smaller, 
and gloss decreases. Also, a high softening point is preferred. If the softening point is too low, 
blocking of printed matter may take place, and this is undesired. 

In the follow ing, the binder for printing ink of this invention will be explained in detail 
with reference to application examples, comparative examples and use examples. 

Application Example 1 

1,000 g of rosin (acid value of 170), 87 g of glycerin and 2 g of calcium acetate were 
loaded in a 3-L 4-port flask equipped with an agitator, a thermometer, a dripping funnel, and a 
reflux cooler having a water-separation pipe. The flask was heated to 250°C, and reaction was 
performed at this temperature for 1 h. Then, 25 g of polymer fatty acid (containing 80% 
dimmers, 15% trimers, and 5% monomers) were added, and reaction was performed at the same 
temperature for 2 h. In addition, the reaction system was heated to 260°C. Then, 612 g of 
p-octylphenol formaldehyde initial condensate (resol type, with a nonvolatile portion of 74%) 
were added dropwise for 4 h. Then, the mixture was kept at the same temperature for 2 h. The 
content was then taken out. The obtained rosin-modified phenolic resin has an acid value of 22, a 
softening point at 170°C a 33% linseed oil viscosity of Z 4 \ and a solubility in petroleum solvent 
(a) of 6.5-fold. It is taken as binder (I a ) of this invention. 

A pplication Example lb 

Operation was performed in the same way as in Application Example 1, except that the 
amounts of glycerin and polymer fatty acid were changed to 89 g and 50 g, respectively. As a 
result, a resin was obtained with an acid value of 20, a softening point at 168°C, a 33% linseed 
oil viscosity of Z 3 , and a solubility in petroleum solvent (a) of 5-fold. It is taken as binder (lb) of 
this invention. 
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Application Example 2 

In the same way as in Application Example 1, 1,000 g of rosin (acid value of 170 ) were 
loaded in the flask. The flask was heated to 250°C. By means of the dripping funnel, 408 g of 
p-octylphenol formaldehyde initial condensate (same as that used in Application Example 1) and 
322 g of p-tert-butylphenol formaldehyde initial condensate (resol type, with a nonvolatile 
portion of 74%) were added dropwise in 5 h, followed by reaction for 2 h. Then, the reaction 
system was heated to 270°C Then, 100 g of polymer fatty acid (of the same type as that used in 
Application Example 1) were added, and the mixture was kept at said temperature for 1 h. Then, 
at the same temperature, 1 g of zinc oxide and 83.7 g of glycerin were added, followed by 
reaction for 3 h. The content was then taken out. The obtained resin has an acid value of 21, a 
softening point at 154°C, a 33% linseed oil viscosity of Z 3 , and a solubility in petroleum solvent 
(a) of 6-fold. It is taken as binder (II) of this invention. 

Application Example 3 

In the same way as in Application Example 1, 1,000 g of rosin (acid value of 170), 445 g 
of p-octylphenol, 324 g of p-tert-butylphenol, and 305 g of para-formaldehyde (water content of 
15%), 2 g of magnesium hydroxide and 50 g of polymer fatty acid were loaded in the flask. The 
flask was heated to 1 10°C, and reaction was performed at the same temperature for 4 h. Then, 
the reaction system was heated to 260°C in 1 h, followed by reaction for 2 h. Then, 99.3 g of 
glycerin were added, and reaction was performed at the same temperature for 3 h. The content 
was then taken out. The obtained resin has an acid value of 18.0, a softening point at 162°C, a 
33% linseed oil viscosity of Z 4 , and a solubility in petroleum solvent (a) of 4-fold. It is taken as 
binder (III) of this invention. 

Application Example 4 

The operation was performed in the same way as in Application Example 1, except that /6 
instead of a polymer fatly acid, 50 g of dodeceny! succinic anhydride were used, and the amount 
of glycerin was changed to 95 g. As a result, a resin was obtained with an acid value of 19, a 
softening point at 166°C, a linseed oil viscosity of Z 3 , and a solubility in petroleum solvent (a) of 
7.5-fold. It is taken as binder (IV) of this invention. 

Application Example 4b 

The operation was performed in the same way as in Application Example 1, except that 
instead of a polymer fatty acid, 25 g of dodecenyl succinic anhydride were used, and the amount 
of glycerin was changed to 99 g. As a result, a resin was obtained with an acid value of 22, a 
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softening point at 163.5°C, a 33% linseed oil viscosity of Z 3 + , and a solubility in petroleum 
solvent (a) of 4.3-fold. It is taken as binder (IVb) of this invention. 

Application Example 5 

The operation was performed in the same way as in Application Example 1, except that 
instead of a polymer fatty acid, 25 g of eicocenyl succinic anhydride were used, and the amount 
of glycerin was changed to 88 g. As a result, a resin was obtained with an acid value of 22, a 
softening point at 171 °C, a linseed oil viscosity of Z 4 , and a solubility in petroleum solvent (a) of 
5.2-fold. It is taken as binder (V ) of this invention. 

Application Example 6 

The operation was performed in the same way as in Application Example 1, except that 
instead of a polymer fatty acid, 25 g of C-20 oc,(0-dicarboxylic acid were used, and the amount of 
glycerin was changed to 92 g. As a result, a resin was obtained with an acid value of 19.5, a 
softening point at 165°C, a 33% linseed oil viscosity of Z 3 , and a solubility in petroleum solvent 
(a) of 4.0-fold. It is taken as binder (VI) of this invention. 

Application Example 7 

The operation was performed in the same way as in Application Example 1, except that 
instead of a polymer fatty acid, 50 g of linolic acid/acrylic acid adduct (92% equi-molar adduct, 
containing 4% linolic acid dimer and 4% linolic acid) were used, and the amount of glycerin was 
changed to 80 g. As a result, a resin was obtained with an acid value of 20, a softening point at 
168°C, a 33% linseed oil viscosity of Z 4 , and a solubility in petroleum solvent (a) of 7-fold. It is 
taken as binder (VII) of this invention. 

A pplication Example 8 

The operation was perfumicd in the same way as in Application Example 1, except that 
instead of a polymer fatty acid, 25 g of maleinized linseed oil (prepared by adducting 6 parts of 
maleic anhydride to 100 parts of linseed oil) were used, and the amount of glycerin was changed 
to 90 g. As a result, a resin was obtained with an acid value of 18, a softening point at 165°C, a 
33% linseed oil viscosity of Z 4 , and a solubility in petroleum solvent (a) of 3-fold. It is taken as 
binder (VIII) of this invention. 

Comparative Example 1 

In this example, constituent (B) of this invention was not used. 
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In the same flask as that used in Application Example 1, 1,000 g of rosin (acid value of 
170), 94 g of glycerin, and 2 g of calcium acetate were loaded. The flask was heated to 250°C, 
and reaction was performed at this temperature for 3 h. Then, the reaction system was heated to 
260°C. By means of the dripping funnel, 612 g of p-octylphenol formaldehyde initial condensate 
(same as that used in Application Example 1) were added dropwise, followed by reaction in 4 h. 
Then, the reaction system was kept at the same temperature for 2 h. The content was then taken 
out. The obtained rosin-modified phenolic resin has an acid value of 21, a softening point at 
168°C, a 33% linseed oil viscosity of Z 3 , and a solubility in petroleum solvent (a) of 7-fold. It is 
taken as control binder (IX). 

Comparative Example 2 

In the same flask as that used in Application Example 1, 1,000 g of rosin (acid value of 
170), 445 g of p-octylphenol, 324 g of p-tert-butylphenol, 305 g of para-formaldehyde (water 
content of 15%) and 2 g of magnesium hydroxide were added. The flask was heated to 1 10°C, 
and reaction was performed at the same temperature for 4 h. Then, the flask was heated to 260°C 
in 1 h, followed by reaction for 2 h. Then, 94.0 g of glycerin were added, and reaction was 
performed at the same temperature for 3 h. Then, the content was taken out. The obtained 
rosin-modified phenolic resin has an acid value of 20, a softening point at 168°C, a 33% linseed 
oil viscosity of Z 3 + , and a solubility in petroleum solvent (a) of 4-fold. It is taken as control 
binder (X). 

Practical example 

For the binders of this invention and of the comparative examples, tests were performed 
using offset printing inks prepared from them. 

( Preparation of ink) 

50 parts of the binder obtained in said application example or comparative example were 
dissolved in 20 parts of linseed oil and 30 parts of petroleum solvent (a) to form a varnish. Using 
the obtained varnish, the following composition was blended by means of a 3-roll unit to form an 
ink. 

CARMIN [transliteration] 6B (red pigment): 20 parts 
Said varnish: 65 parts 
Petroleum solvent (a): 0-7 parts 

Wear property improving agent (wax based compound): 7 parts 
Dryer for ink: 1 part 
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The amount of petroleum solvent (a) used in this case was adjusted appropriately to 
ensure that the ink has a tack value of 1 1 ± 0.5 and a flow value of 17 ± 0.5. 



(Test of performance and results) 

Gloss: 0.4 cc of the ink was spread on an art paper sheet by means of an RI tester 
(product of Akira Seisakusho K.K.), followed by adjustment of humidity at 20°C to 65% RH for 
24. Then, measurement was made using a 60°-60° gloss meter. 

Set time: 0.4 cc of the ink was spread on an art paper sheet by means of said RI tester. 
Then, the spread ink sample was separated over time, and an RI tester roller was used to observe 
the degree of attachment of ink from the spread sample to another art paper sheet. The time (min) 
when no ink attachment took place was measured. 

Misting degree: 0.4 cc of the ink was charged in an inkometer [transliteration]. Then, it 
was rotated at 400 rpm for 1 min and then at 1200 rpm for 3 min. The degree of misting of the 
ink onto a white paper set right below the roll was observed. 

The test results are listed in Table 1. 



Table 1 
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Key: 1 Application Example No. 

2 Type of binder 

3 Gloss (%) 

4 Set time (min) 

5 Misting 
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7 Comparative Example 



